Introduction
I begin this paper with the proposition that curriculum management is a deep knowledge management problem, and that developments in the field of knowledge management are profoundly relevant to the practice of education. Furthermore, technologies developed for knowledge management in social and industrial spheres (generally subsumed under "knowledge management systems") are increasingly being transferred to or adopted in educational institutions. In this paper, I will trace the development of "curriculum reform" efforts, focusing on the recent development of national science education standards. Then, I will show how such "standards" are related to emerging "curriculum management" practices. Finally, I will demonstrate how these practices are supported by exemplary "curriculum management systems" (CMS) and related systems-variously called "instructional management systems" (IMS), "learning management systems" (LMS) and "learning content management systems" (LCMS). 
How Curriculum Management is Knowledge Management
Knowledge management (KM), in broad modern industrial-society terms, is the art and science of capturing, transferring, and applying knowledge-by and for those who want and need itusually in a particular field or context. According to knowledge management gurus, knowledge management is concerned with five aspects of knowledge: generation, codification and coordination, transfer, roles and skills, and facilitating technologies (Davenport & Prusak, 2000) .
Educators are likewise concerned with capturing knowledge, codifying it, transferring it, determining the roles and skills of teachers and students, and-increasingly-leveraging technologies to support education. Curriculum, in the field of education, generally encompasses both what to teach and how to teach it, although these two aspects may be given different emphasis. Curriculum can also be paraphrased as a set of learning goals for students. From a broad view, curriculum management (CM)-the task of designing and delivering education-is a knowledge management task.
For those in the practice of education, curriculum has various connotations. For federal and state governments, the curriculum typically means the range of courses that will be required and offered at schools and through which students will earn grades and diplomas. For a school district or campus administrator, the view of the curriculum is more detailed and typically includes a scope and sequence for each subject or course offered. For a classroom teacher, the view of the curriculum is more detailed still, breaking a semester or years' syllabus into weekly or daily lesson plans. From a pure information-science viewpoint, curriculum is metadata about metadata-information about how to know what needs to be known.
None of these views of a curriculum expressly articulate the ultimate purpose of the learning goals. Curriculum does not justify itself; presumably other forums exist to examine and In this paper, we shall see that education reform, in particular curriculum reform, has presented an enormous challenge to U.S. educational institutions and advocates: to categorize, analyze, organize, and plan for the most effective transfer of essential skills and knowledge in all disciplines. With or without information technologies, this endeavor seems overwhelming. But ambitious groups of education reformers and supporters are beginning to see and apply the potential of information technologies and strategies for knowledge management within the context of public K-12 schools.
Focus: National Secondary Science Curriculum Reform Efforts
In order to provide context and meaning to some abstract terms and ideas, let us dig a little deeper into a particular curriculum area that has received a great deal of "reform" attention, and with which I am most familiar: science.
Seeds of Reform
A few major events in history in this century are credited with catalyzing nationwide attention on the quality science, mathematics, and engineering education in the United States and adding fuel to subsequent periods of major curriculum reform. The most notorious such event was the successful launching of the Soviet spacecraft Sputnik in 1957. In fact, in the 1950s, professional organizations related to science and mathematics (such as the National Research Council and the National Science Foundation) had already begun convening meetings and conferences to discuss ways to revise the science and mathematics curriculum. The drive for reform was based on concerns about the U.S.'s technical expertise during World War II and by reactions against an earlier wave of "progressive education" (DeBoer, 1997) . This period of reform is characterized by committees of major scientists producing prescriptions for "rigorous" science curricula and, in some cases, producing actual curricular materials. These curricula took a "pure"-as opposed to "applied"-approach to science instruction.
This emphasis on the structure of the disciplines was in direct opposition to the conventional wisdom of science educators in the first half of the 20th century who said that subject matter should always be taught in connection with its social and cultural meanings.
But the reform efforts were successful in many ways and they had a widespread effect on the science curriculum…Three innovations of the curriculum reform movement had been integrated into mainstream commercially published textbooks during the 1960s and 1970s. The three innovations were: (1) updating and redistributing subject matter content to more accurately reflect the current state of a scientific discipline, (2) organizing content around a few conceptual schemes that are central to understanding a scientific discipline, and (3) using an activity-oriented approach to science education (Quick, 1978, p. 48) . In addition, the courses achieved the rigor that critics found missing in the older courses, and they encouraged students to think and act like scientists within the structure that was established. What the curriculum reformers failed to do was to adequately take into account the importance of student interest or the pedagogical need to relate science knowledge to the experiential world of the students. Nor did they sufficiently consider the importance of readiness for learning or the need to postpone abstract learning until the student was capable of dealing successfully with such intellectual complexity.
( DeBoer, 1997) In 1985, while Halley's Comet was getting national attention, the American Association for the Advancement of Science (AAAS) initiated a renewed and ambitious effort to reform science education. The effort was dubbed Project 2061, after the year in which Haley's comet would return and in which today's students would presumably need a different set of skills and knowledge than is currently incubated in most school in the United States. Project 2061 convened panels of reputable scientists, mathematicians, and technology experts "to identify what was most important for the next generation to know and be able to do in science, mathematics, and technology-what would make them science literate." The result was the 1989 publication of Science for All Americans (Rutherford & Ahlgren, 1989) . 
1993: Benchmarks for Science Literacy
Science for All Americans was just the beginning of Project 2061's ongoing work and influence.
In 1993, Project 2061 produced Benchmarks for Science Literacy.
Benchmarks specified "what all students should know and be able to do in science, mathematics, and technology by the end of grades 2, 5, 8, and 12" in order to progress toward the adult science literacy goals laid out in
Science for All Americans. Figure 1 shows a sample set of such benchmarks for a specific area of scientific knowledge. Benchmarks claimed to "help educators decide what to include in (or exclude from) a core curriculum, when to teach it, and why" (Project 2061 (Project , 1993 
Benchmarks on Disk
Another significant, though perhaps less-noted, characteristic of Benchmarks is that the publication was accompanied by Benchmarks on Disk, a CD-ROM that includes several "growth-of-understanding maps" of related benchmarks that trace student progress toward particular adult science literacy goals. 
1996: National Science Education Standards
Science for All Americans was the critical first step towards national science standards because it In addition, other disciplines (most notably mathematics) and several states mimicked the structure and approach of the science-standards efforts.
The National Science Education Standards outlined "what students need to know, understand, and be able to do to be scientifically literate at different grade levels." The Standards again emphasized that the expectations hold for "all students, regardless of age, gender, cultural or ethnic background, disabilities, aspirations, or interest and motivation in science." By focusing on learning outcomes rather than prescribing a list of topics, the Standards allowed that "different students will achieve understanding in different ways, and different students will achieve different degrees of depth and breadth of understanding depending on interest, ability, In knowledge management terms, the process of arriving at the Standards included knowledge capture and codification and also coordination and negotiation of roles among the large group of people involved in K-12 public education. The Standards themselves can be thought of as metadata to be applied to the curriculum. We shall see later how the Standards, and standard sets like them for other disciplines, are being used to "tag" and classify curriculum elements-a knowledge management practice generally known as "taxonomy." The careful organization of the Standards, built on a broad consensus, allows those working in education to use a common language as they work towards common goals.
"Informed Consensus:" Benchmarks vs. Standards
The Benchmarks and the Standards are deliberately related:
Where they address common areas-that is, natural science content-the National Research Council's National Science Education Standards(NSES) and Project 2061's Benchmarks for Science Literacy are highly consistent. In fact, the National Research Council relied heavily on Benchmarks in drafting its content standards, as stated in the introduction to NSES.
Both visions of science literacy promote reducing the current glut of topics in the curriculum and emphasize understanding of ideas central to science literacy over memorization of vocabulary. And although they are organized differently, in most cases Benchmarks and NSES place ideas in the same grade ranges.
Both Benchmarks and NSES represent years of work by experts in science and education; the extensive overlap between the two documents and the concurrence of the National Science Teachers Association signifies an informed consensus on the most important knowledge and skills in science, mathematics, and technology.
( Project 2061 Project , 1993 This "informed consensus" represents a successful knowledge management effort, wherein a huge body of ideas were collected, categorized, organized, and presented in language and formats that could be shared, transferred, connected to, and amended.
Other Developments in the 1990s
Science for All Americans prompted or renewed action at many levels of the education community, much of it in tandem. Teachers, parents, school administrations, state agencies, and non-profit groups could now use the Project 2061 and NRC documents to justify reform efforts (or, in some cases, to justify what they were already doing). Everything aimed at the field of education, from grant funding to textbook adoption rules, was increasingly expected to be "aligned with the standards."
In 1990, the National Science Teachers Association (NSTA) initiated a project on Scope, Sequence, and Coordination of Secondary School Science (SS&C). Apparently working in , 1995, 1996) , as well as a host of standards-aligned "micro-units" for teaching topics in grades 9 and 10. These units are available online (National Science Teachers Association, 1996).
National standard sets produced in the 1990s for other disciplines include: language arts, mathematics, physical education and health, social sciences, technology, and fine arts (Mid- 
1999: Designing Mathematics or Science Curriculum Programs
The National Research Council, too, proceeded to zoom in on the curriculum. In 1999, it published Designing Mathematics or Science Curriculum Programs "to help state-and districtlevel education leaders create coherent, multi-year curriculum programs that provide students with opportunities to learn both mathematics and science in a connected and cumulative way throughout their schooling." (Committee on Science Education K-12 and the Mathematical Sciences Education Board, 1999). Here, the emphasis was on sequence and coherencerecognizing that students develop new ideas and skills based on earlier ones, and that the planning of specific courses and course sequences needs to be re-analyzed within the "big picture" of an entire 13-year span of schooling (while also aligning with the new standards). In Designing, we see an extension of the Benchmarks sequenced approach, and increased use of "web" and "map" metaphors, where "strands" and "threads" of content ideas are linked in sequences (EG: Figure 3a ) or in multiple dimensions (EG: Figure 3b ). These metaphors are additional examples of information management strategies being applied to the curriculum problem; we shall see these metaphors reappear in several cases below. 
2000: Designs for Science Literacy
While the NRC's committees were producing Designing, Project 2061 was producing Designs for Science Literacy (Project 2061 (Project , 2000 . The groups had complementary approaches:
Designs deals with the critical issues involved in assembling sound instructional materials into a coherent K-12 whole…Designs proposes ways to choose and configure 13 years worth of curriculum materials so that they align with established sets of learning goals…Whether Designs' intent can be achieved will depend on the development of a bank of curriculum materials that have desirable built-in properties, including alignment with specific learning goals, effective styles of instruction, With the publication of Designs, Project 2061 hopes to foster more uniformity among learning goals across the nation, to simultaneously encourage more local diversity in curriculum, and to help launch effective curriculum-reform efforts.
( Project 2061 Project , 2000 Designs is so named because of its basic premise that curriculum reform should be approached as a design problem. Like other Project 2061 efforts, Designs identifies a broad target audience-including developers and publishers of instructional materials. Designs makes heavy use of analogies to architectural design processes, but also applies strategies that are used in software design and knowledge management (modularity, reusability, iteration, taxonomies, metadata). Furthermore, Designs explicitly advocates and proposes ways in which information technologies could be leveraged for curriculum design efforts:
The most open-ended strategy for designing a K-12 curriculum would be to select instruction blocks one after another solely on the basis of their supposed success in achieving benchmarks (or other agreed-upon specific learning goals). This pure "benchmark-maximizing" strategy would seek simply to hit all benchmarks as often as necessary. Yet, because the blocks themselves carry requirements for prerequisites and resources, the choice of each block would depend to some extent on what blocks have been chosen already and, in turn, would influence subsequent choices. This is a complex demand of design by assembly. Fortunately, it seems likely that there will be computer software for the task (as for almost every task). When proper computer software for curriculum design is developed, it can be used to display a running account during selection of how well the full range of benchmarks is being targeted. Even better would be software that could also identify at each step the next blocks that would most improve the overall benchmarks profile.
Computer-assisted design by assembly requires three specific and essential resources. First, there has to be a set of related information banks-or, as they are called at this turn of the century, databases: The above passage from Designs proceeds to outline a process for using these databases to select and assemble instructional blocks into a coherent instructional plan. Figure 4 shows an example of a "curriculum building block" description. 5a and 5b) provide examples of potential uses of information technology for curriculum design problems. Each is essentially a prototype of one of the databases described in the passage above.
Designs suggests that such tools could be shared and amended collaboratively by educators within a school, district, or state. Figure 5b -A prototype of a software tool that would help curriculum planners relate blocks of curriculum into broad K-12 curriculum plans, from Designs on Disk (Project 2061 (Project , 2000 .
Connecting Components within Maps and Networks
Another knowledge management practice that Designs makes explicit is that of identifying connections between knowledge areas and facilitating the navigation of those connections dynamically and in multiple dimensions-which, of course, is easier to do with information technology. Designs emphasizes that the components of science literacy described in Science for
All Americans represents a network of ideas, rather than just a collection. Figure 6 shows an example from Designs of one "node" of this network of mutually supporting ideas. 
2001: Atlas of Science Literacy
The Atlas of Science Literacy is "a collection of 49 conceptual strand maps that show how students' understanding of the ideas and skills that lead to literacy in science, mathematics, and technology might grow over time. Each map depicts how K-12 learning goals for a particular topic relate to each other and progress from one grade level to the next" (Project 2061 (Project , 2001 . Figure 8 shows an example of one of these "strand maps." The Atlas is an important culmination of nearly two decades of collaborative science reform efforts. It was jointly produced by Project 2061 and the National Science Teachers Association, 2005 and each strand map aligns to the strands (chapters) in both Science for All Americans and
Designs.
Furthermore, Atlas includes "clusters" of closely related maps within chapters that loosely correspond to the sections in Benchmarks. In addition to presenting the maps themselves, Atlas clarifies each map with comments on relevant issues and a summary of the cognitive research that relates to the map's topic. The book also discusses the intent and meaning of the maps, describes some uses for maps, and considers some of the implications of mapping for teaching and learning. 9a and 9b) . This prototype appears to be an interface to the compiled body of Project 2061's work on standards and benchmarks. In the prototype, each "benchmark" on a strand map (Figure 9a ) is hyperlinked to a database of related resources to support the benchmark, such as: key ideas, clarification of the benchmark statement, connections to other curriculum components, recommended learning activities, and other information to support educators (Figure 9b ). When complete, this resource could become a fundamental curriculum-planning tool. Furthermore, it could be frequently updated, corrected, and expanded upon. It will be interesting to see if providers of curriculum-management software Figure 9b -Additional information to support each "benchmark" (EG: highlighted node on the strand map in Figure 9a , above) will be available by "drilling down" (clicking on the node). For each benchmark, the database offers access to resources related to teaching and learning the topic. In recent years, education researchers and critics have begun to caution against or criticize interpretations of the new standard sets as linear or prescriptive. In particular, there is worry that "high-stakes tests" are being prematurely implemented, are superficially "aligned" to national or state standards, and are neither comprehensive nor complex enough to assess whether the standards are being achieved. Ironically, NCLB has only exacerbated these worries. Schools are suddenly seemingly under pressure to "teach to the test" rather than teach to the standards.
2001: NCLB
Meanwhile, the large body of work that has been done on standards is just beginning to find its way into schools, the textbook industry, and educational agencies. It seems unlikely that the average staff person in these organizations has studied all of Project 2061's documents (for example), much less developed or adopted the IT infrastructure and analytic processes that Project 2061 advocates (and is still in the process of documenting).
However, organizations like Project 2061, which have been deeply concerned with education reform long before NCLB, have thought strategically about these knowledgemanagement problems on a large scale. So, their strategies have included: supporting and encouraging teachers to become familiar with standards and benchmarks through professional development workshops; legislative and funding advocacy; and facilitating knowledge-building and -sharing among colleagues in schools as well as researchers and practicing scientists. As we have seen, much of this work is done through electronic media, databases, and the internet.
Meanwhile: AI, IT, CBT, and "e-Learning" Systems
This paper would digress too much to elaborate on the role in education of developments in artificial intelligence, computer-based training, and other attempts to apply information technologies to the work of education. Suffice it to say that the "commoditization" of IT is finally reaching the average U.S. school, but the schools are just starting to learn the lesson that (Davenport & Prusak, 2000) .
The situation today is that a disparate sprawl of information technologies can be subsumed under the vague label "e-learning." Only a few of these facilitate curriculummanagement-as-knowledge-management in the spirit described in this paper. Indeed, many "elearning" systems are barely any better than paper systems at managing the simplest of data.
Although most users of IT in the industrial world have experienced frustration and disappointment with many technologies' oversold promises, users in public schools have been subject to some of the worst cases (personal observation, 1997-2002) .
The "Catch" of Curriculum Reform
A troubling observation about many "e-learning systems" in use in schools today is that these systems implement very traditional, or even outdated, pedagogical models. Most of them imitate the simple model of textbook-and-test-the textbooks are simply put online. The books may be slightly easier to navigate and perhaps test or review questions may instantly scored, but some systems have worse navigability or less content than the paper equivalents. Worse still, for many popular systems, the only use of "artificial intelligence" is to implement the behaviorist learning model ii , which trains users through repetition and positive/negative feedback. To be fair, some of these systems are not inherently limited. In fact, some systems provide robust options for multimodal delivery of multimedia content, or even opportunities for social interactions. The limiting factor seems to be that so little curricular content has yet been created, converted, packaged, or designed for electronic delivery or management-much less for nontraditional pedagogical approaches or nontraditional learning environments. Learning Content Management System (LCMS). The systems also vary in functionality, but common functions and emerging "best practices" can be seen. These common features include:
• "alignment" to or targeting of established standards/benchmarks/competencies
• curriculum mapping; sequence and connection among learning objectives
• content repository or library (searchable / indexed)
• lesson planning; planning for variety of learning activities and learning styles/modalities
• formulating assessment actions and capturing assessment data
• sharing and iteratively improving the organized elements above
• integration with student record systems (information repositories)
• personalization; artificial intelligence feedback and adaptation
• interoperability; standard data and delivery formats
• security and privacy protections; user-profile/rule-based access Wisconsin's 16 technical colleges. The perceived need for this software grew out of developments in post-secondary education and training that were similar to those of K-12 science reform. However, these particular developments were aimed at meeting workforce demands through competency-based certification programs with performance-based assessments.
In this "tech-prep" context, an interesting analog to "standards-aligned curriculum design" is known as DACUM. The DACUM process sounds like a microcosmic, professionspecific version of the curriculum definition and design efforts advocated by Project 2061.
DACUM is an acronym for developing a curriculum. It is a one or two day storyboarding process that provides a picture of what the worker does in terms of duties, tasks, knowledge, skills, traits and in some cases the tools the worker uses. The information is presented in graphic chart form and can include information on critical and frequently performed tasks and the training needs of workers. (Dacum.org, 2001) WIDS seems to have started as a software tool to facilitate a DACUM, but has grown in scope. According to the current WIDS promotional literature:
WIDS Software provides a consistent framework for developing complete Webbased, hybrid or traditional courses, programs and training. This user-friendly software helps educators and trainers design effective course and program outlines, learning plans, syllabi, assessment tasks, and more.
Your work is stored in a database and easily exported to Web-friendly "HTML" or Microsoft Word. The software serves as a large filing cabinet, where you store learning outcomes, related assessments, occupational analyses, and program design information, such as competencies, performance standards, learning objectives, and learning activities…
Features of WIDS Software allow users to create curricula driven by DACUM occupational analysis information; or break large curriculum projects into smaller "modules." Find out how WIDS can help you design large, comprehensive programs; track core abilities (life skills) and competencies; or show how and where standards are taught and met.
WIDS Software allows you to:
• Navigate through the instructional design process Figure 10a shows the process of designing instructional units using the WIDS software. Note that "exit learning outcomes" can be linked to "external standards". Figure 10b shows that the WIDS software allows standards lists to be imported and used as data sets. Figure 11 shows how components of a learning program may be linked to standards and displayed in the WIDS interface. Also note that the interface allows instructional designers to "drill down" and jump between levels and links among instructional components.
Figure 11 -A sample screen showing "competencies" and standards to which they are linked.
An Aside: Specifications for Interoperable Technology for Education
As information technology has increasingly been demanded by and designed for educational contexts, and as common languages and expectations have emerged due to efforts such as standards definitions and curriculum reform, the education community has run up against the same problems that confront librarians and businesses trying to conduct information management. Mainly, there is a need for information about students, curricula, and assessment to be transferred and shared within schools and across educational institutions. There are also Although SIF is about data formats rather than learning content, the initiative explicitly intends to support educational improvement through "systemic change:"
Quality education relies, in large part, on professional educators and parents having access to the information, resources, and tools to serve learners of all ages. Seamless integration of a broad spectrum of instructional, administrative and communication tools is an essential foundation for an environment that effectively addresses the needs of all learners.
The School's Interoperability Framework's (SIF) vision within this context is that schools will be enabled to better utilize technology in a manner that leverages the promise and capabilities of interoperability between disparate applications. In this then, technology is not a barrier but an enabler and SIF will be THE catalyst in allowing systemic change to take place. support the adoption of these specifications worldwide. The IMS has a robust website which provides full documentation for XML-based implementation of each specification (including schemas, XML bindings, information models, example files, and case studies).
Again, an important aspect of IMS's strategy is a broad view:
The scope for IMS specifications, broadly defined as "distributed learning," includes both online and off-line settings, taking place synchronously (real-time) or asynchronously. This means that the learning contexts benefitting from IMS specifications include Internet-specific environments (such as web-based course management systems) as well as learning situations that involve off-line electronic resources (such as a learner accessing learning resources on a CD-ROM). The learners may be in a traditional educational environment (school classroom, university), in a corporate or government training setting, or at home. For example, the IMS Learning Resources Meta-data Specification (www.imsglobal.org/metadata), benefits the learner looking for information with a meta-data aware search tool both when the search is of web-based resources and when she or he is searching through a CD-ROM or DVD-ROM encyclopedia in their computer at home. Content developers who have implemented the IMS Learning Resources Meta-data Specification will have made it much easier for the people doing the search to find the resources they want in a much more efficient way, since meta-data allows users to be much more specific in the search terms they can specify. (IMS Global Learning Consortium, 2001 
An Exemplary Example: SchoolNet
SchoolNet is a suite of products which, as a package, are intended to meet almost all of a school's information technology needs. I must admit to only four sources of information about this system, from which I have determined that it is an "exemplary" CMS:
• The company's website, which has some of the most descriptive and polished materials that I've seen for this market (and I've visited many such sites); these materials make a clear case for the company's products, which is rare among products for school and difficult for KM products. Note: All figures below are from the company's website (SchoolNet, 2005) , as are all quotations.
• Northside ISD, the 6 th largest school district in Texas, selected SchoolNet as their CMS vendor after an uncharacteristically thorough RFP (most school districts do not even know that they may want or need a CMS) (Smith & Flores, 2005 ).
• • My personal experience with a variety of similar systems, and brief comparison of this system with others listed below.
SchoolNet calls its suite of products Instructional Management Solutions (IMS). The selling points and KM-related features of the SchooNet system are that it is:
• Open -meaning it has an open architecture and a developer's kit
• Content-Neutral -it can manage content from third parties, such as text books, supplemental materials, assessment items, or pacing guides-provided this content is in an interoperable format (IE: follows SIF standards)
• Modular -at least 8 different interoperable "modules" are available; schools may use them independently or "plug" them into the package (see Figures 12a and 12b) . Important features of the SchoolNet modules are as follows:
• Instructional Data Warehouse -enables school administrators/mangers to access data from several systems "to enable data-driven decision-making and instruction;" sits "on top" of school's legacy systems and databases; managed via Web-based interface.
Examples of district-wide data that this system helps manage: Furthermore, an interesting information-management problem addressed by this system is that of getting data from multiple repositories and finding matches (EG: matching a student record from an old attendance-recording system with records for the same student from a different grade-recording system-see Figure 13 ). SchoolNet recognizes the magnitude of this challenge for schools:
Your data are the raw materials of enhanced and accelerated student proficiency. Yet, extracting and optimizing data is the "heavy hauling" of data-driven decision-making.
With unrivaled experience working with every type of data scenario and environment -even the most challenging -SchoolNet makes this process easy. We alleviate the complexity as well as the demands on your IT resources by handling such tasks as data loading, data cleansing and integration with existing systems. • Enterprise Data Warehouse -for larger school districts that need an external data storage/retreival solution, SchoolNet partners with enterprise data warehousing provider eScholar (specifically serves K-12 schools).
• Account™ module -supports data analysis and reporting that can be used by school administrations to comply with state and federal tracking and reporting requirements; helps identify student performance areas that need greater emphasis; can be used to justify decisions about the allocation of curriculum resources, special programs and professional development programs. Figure 14 shows a sample interface for generating a report of aggregated data on student performance on curriculum benchmark tests. • Align™ module -a tool to align existing curriculum, assessments, and instruction with each other as well as to standard sets; also enables sharing of such metadata about curricular components among colleagues.
Again, SchoolNet recognizes the promise of this kind of tool:
You can deploy district curriculum more easily and effectively based on a datadriven view of what students need to learn and what teachers need to teach. Now your teachers -for the first time -can have real-time access to diagnostic data right in their classrooms. They can view up-to-date student performance data and determine which students need remediation -and which would benefit from more advanced work. They can draw upon online curriculum resources to address specific needs and track their progress in covering the curriculum more readily.
What's more, lesson plans and other classroom best practices can be shared school to school, teacher to teacher.
The Align module contains many interface components that are analogous to those in WIDS and hinted at by Project 2061's Benchmarks and Designs (see Figures 16a-16d ). • Outreach module --provides online access to school information for students, parents, school boards, government officials and the community as a whole. It provides a venue for disclosure of public information for NCLB compliance as well as a full range of day-to-day school news, announcements, class materials and more (see Figure 18a ).
Outreach helps school staff manage a district's Web sites through a single, secure content management system. The interfaces and administration tools seem fairly standard for web CMSs (see Figure 18b ). 
